Binding sites for Rev and ASF/SF2 map to a 55-nucleotide purine-rich exonic element in equine infectious anemia virus RNA.
The equine infectious anemia virus (EIAV) Rev protein (ERev) negatively regulates its own synthesis by inducing alternative splicing of its mRNA. This bicistronic mRNA contains four exons; exons 1 and 2 encode Tat, and exons 3 and 4 encode Rev. When Rev is expressed, exon 3 is skipped to produce an mRNA that contains only exons 1, 2, and 4. The interaction of ERev with its cis-acting RNA response element, the RRE, is also essential for nuclear export of intron-containing viral mRNAs that encode structural and enzymatic gene products. The primary ERev binding site and the manner in which ERev interacts with RNA or cellular proteins to exert its regulatory function have not been defined. We have performed in vitro RNA binding experiments to show that recombinant ERev binds to a 55-nucleotide, purine-rich tract proximal to the 5' splice site of exon 3. Because of its proximity to the 5' splice site and since it contains elements related to consensus exonic splicing enhancer sequences, we asked whether cellular proteins recognize the EIAV RRE. The cellular protein, ASF/SF2, a member of the serine- and arginine-rich family of splicing factors (SR proteins) bound to repeated sequences within the 55-nucleotide RRE region. Electrophoretic mobility shift and UV cross-linking experiments indicated that ERev and SR proteins bind simultaneously to the RRE. Furthermore, in vitro protein-protein interaction studies revealed an association between ERev and SR proteins. These data suggest that EIAV Rev-induced exon skipping observed in vivo may be initiated by simultaneous binding of Rev and SR proteins to the RRE that alter the subsequent assembly or catalytic activity of the spliceosomal complex.